A kinetic analysis of the cyclic nucleotide phosphodiesterase regulation by the endogenous protein activator. A study of rat brain and frog sympathetic chain.
The effect of the endogenous protein activator on the kinetic characteristics of a highly purified, activator-deficient rat brain phosphodiesterase (EC 3.1.4.-) of a highly purified, activator-deficient rat brain phosphodiesterase (EC 3.1.4-) was studied. This enzyme preparation has only a high Km for cyclic AMP and a low Km for cyclic GMP. In the presence of 20 muM Ca2+, saturating concentrations of the activator decreased the Km of this enzyme for cyclic AMP from 350 muM to about 80 muM, without changing the V. The phosphodiesterase activator did not change the Km of phosphodiesterase for cyclic GMP; however, amoderate increase of V was seen. The activator lacks species specificity; the activator isolated from the bullfrog sympathetic chain produced the same qualitative and comparable quantitative changes in the kinetic properties of the purified rat brain phosphodiesterase. Cyclic GMP is a potent competitive inhibitor of the phosphodiesterase activation by the activator (Ki=1.8 muM), using cyclic AMP as a substrate. Cyclic AMP inhibits slightly the hydrolysis of cyclic GMP by phosphodiesterase in the presence of activator (Ki=155 muM) only.